The occurrence of falls is related to a complex interaction of risk factors, aggravated by aging. This research aimed to investigate the occurrence of falls in the elderly, as well as to identify the risk factors for this event.
INTRODUCTION
A fall episode is defined as an unintentional change of body position resulting in contact with the ground or another lower level that is not the consequence of an intrinsic event or great danger 1 . The Ministry of Health considers falls among elderly individuals an important public health problem, given its high incidence and its possible consequences to health, such as injury, disability, institutionalization, and death 2 . Fall episodes involving the elderly are more frequent than health and social issues and can have consequences on the family environment, on the economic aspect, as well as on the physical and mental health of individuals 3 .
In Brasil, data from the Brazilian Institute of Geography and Statistics (IBGE) 4 show that the population with age equal to or greater than 60 years is around 25,964,619 inhabitants. The total number of hospitalizations due to falls among elderly Brazilians, in hospital units of the Unified Health System (SUS), between 2005 and 2010, was 399,681, with a cost reported by the Hospital Admission Authorization (AIH), a mandatory document that enables all hospital admissions in the SUS, of R$ 464,874,275.91 in the same period 5 .
A Brazilian study, whose data collection was carried out between 1996 and 2012, pointed out that 66,876 deaths were recorded due to falls and 941,923
The sampling process occurred in two stages; the first stage was the selection of census sectors, and the second, the selection of households. A total of 72 census sectors were systematically selected out of the 293 of the urban area of the municipality. To select the census sectors, a list was drawn up of all households in descending order according to the monthly income of the head of the family. Soon after, 711 households were selected in proportion to the size of the sector. Out of these households, 676 were sampled (95% of the total), and in 164 of them, there was at least one elderly individual (aged 65 years or more), which corresponded to 24% of the households sampled in this research. Since in some households there were more than one elderly individuals, the study sample comprised 211 individuals. The sample studied (N=211) had a power of 80% to detect prevalence ratios equal to or greater than 2.0, with a frequency of exposed ranging from 20% to 80%.
The dependent variable in this study was the occurrence of a fall in the past 12 months, with the following question, "Since <MONTH> of last year, have you suffered a fall at home or on the street?". The independent variables analyzed were: age (65 to 69/70 to 79/80 or more); gender (male/female); skin color (white/other); marital status (married/single, separated or widowed); reside alone (no/yes); years of formal education (0 to 8/greater than or equal to 9); index of goods into terciles (poorest/intermediary/ richest); physical activity during leisure time (no/yes); self-perception of health (excellent, very good, good/ regular, bad); stress into terciles (lowest/intermediary/ Highest); arterial hypertension (yes/no); arthritis or rheumatism (no/yes); chronic back pain (no/yes), and obesity (no/yes).
The instrument was a questionnaire standardized for the study. The index of goods variable was created from 11 items on household characteristics and presence of domestic goods by means of principal component analysis, in which the first component that explained more than 30% of the variability of all the others was extracted. Physical activity during leisure time was measured by the long version of the International Physical Activity Questionnaire (IPAQ), validated for use in Brasil 11 . Stress was measured by the Scale of Perceived Stress 12 . Data on hypertension and arthritis or rheumatism were collected from the self-reported medical diagnosis. Chronic back pain was considered as a complaint of pain for more than three consecutive months. hospitalizations resulting from it in elderly individuals aged 60 years or more 6 . The aging process increases risk factors and comorbidities, especially of chronic-degenerative diseases 7 . As a consequence, for a significant portion of individuals, these pathologies will bring some degree of disability, with decreased physical capacity and restrictions to autonomy and independence 2. 8 .
Falls are related to a complex interaction of risk factors that are aggravated with aging 9 . The main risk factors can be classified as a) biological agents, such as age, gender, and race, associated to changes due to aging; b) behavioral, related to human actions, emotions or daily choices that are potentially modifiable; c) environment, which includes the interaction of physical conditions of individuals and the environment that surrounds them; d) socioeconomic factors, such as inequality of work/income, education, housing without conditions of sanitation, limited access to health care and social assistance in priority areas and lack of resources in the community 8. 9 .
Despite the importance of the issue, in view of its frequency, deleterious effects on health, and its cost to the public health system, there is still a lack of population-based studies in the country on this topic. Therefore, the objective of this study was to analyze the occurrence of falls and identify groups at risk among elderly patients of a municipality in the extreme south of Brasil.
METHODS
This is a population-based cross-sectional study that is part of a larger project called "Saúde da população riograndina". This project was developed in 2016 with the objective of evaluating health aspects of the adult population (≥ 18 years) living in the city of Rio Grande, in the state of Rio Grande do Sul, Brasil.
The inclusion criteria were: age greater than or equal to 65 years and residing in the urban area of the municipality of Rio Grande. Individuals institutionalized in nursing homes, hospitals, and prisons and those with physical and/or intellectual disabilities that prevented them from answering the questionnaire were excluded. The research project was submitted to and approved by the Health Research Ethics Committee (Cepas) of the Federal University of Rio Grande (FURG), under process number 20/2016. Further methodological details about the study can be found in another publication 10 .
Obesity was defined as a body mass index (BMI) ≥ 30 kg/m², from self-reported weight and height.
The data were collected from April to July 2016 by interviewers trained for this purpose, by means of face to face home interviews. The data was input to EpiData 3.1 software, and the analysis was performed in the Stata statistical package, version 11.2. Univariate analysis was made by means of absolute and relative frequencies. The bivariate and multivariate analyses were carried out through Poisson regression, taking into account the effect of the sampling design. The prevalence ratios (PR) with 95% confidence intervals (95% CI) were presented. For the multivariate analysis, we built a five-level model of analysis, namely: gender, skin color, marital status, and living alone (first level); formal education, and index of goods (second level); physical activity, self-perception of health, and stress (third level); hypertension, arthritis or rheumatism, chronic back pain, and obesity (fourth level). The level of statistical significance was 5% for two-tailed tests.
RESULTS
This study was conducted using a sample of 211 elderly individuals. The occurrence of falls was 28.9% (95% CI 22.8 to 35.0). The effect of the sample design found was 0.96 (intraclass correlation coefficient = 0.014). The average age of the sample was 73 years (SD=6.6), ranging from 65 to 96 years of age. Table 1 shows the descriptive data of the sample studied in this research. It included mostly women (62.1%), of white skin color (85.3%), married (51.2%), with up to eight years of formal education (66.7%), who did not practice physical activity (70.3%) and who had hypertension (57.8%). As for the other comorbidities, a fifth (20.1%) were obese, approximately 30% had arthritis or rheumatism, and approximately one fourth (25.6%) reported chronic back pain. The self-perception of health was assessed as regular or bad by half of the sample (49.3%).
The occurrence of falls over the past year was 28.9% (95% CI 22.8 to 35.0). The occurrence varied from 9.1% in elderly individuals who perceived their health as excellent, very good or good, to 42.5% in those with obesity, and 43.2% in those who lived alone. For the other groups, the occurrence of falls ranged between 20% and 40%, except for the male gender, which was 17.5% (Table 2) . Table 2 also presents the gross and adjusted associations between the occurrence of falls in accordance with the characteristics investigated. We found, in the gross analysis, that the occurrence of falls was more frequent among females (p=0.01), those who live alone (Figure 1) . The other variables were not significantly associated with the outcome.
DISCUSSION
The aim of this study was to investigate the association between falls of elderly individuals and demographic, socioeconomic, behavioral, and health characteristics. We found that almost one in every three elderly individuals experienced falls over the past year. The most affected groups were women, individuals who live alone, with a worse perception of health, and obese.
The frequency of falls found in this study (28.9%) resembled a few national and international studies. A study conducted in several municipalities of Brasil 13 , with a sample of 6,624 individuals, reported an occurrence of 27.6% (95% CI: 26.5-28.7). A survey with 683 elderly individuals in Montes Claros, MG, pointed to an occurrence of 28.3% in the last 12 months 14 . At an international level, individuals older than 65 years in the United States of America had 28.7% of occurrence of falls in 2014 15 . In the English Longitudinal Study of Aging, the weighted occurrence for the past two years was 28.4% 16 .
The greater occurrence of falls among females is consistent in the literature. Both Brazilian 3,13,17 and foreign studies 16.18 presented this finding. The causes cited to justify the greater occurrence of falls among elderly women are increased bone fragility in relation to men, higher occurrence of some chronic diseases, greater exposure to domestic activities, and physical-functional decline 15,19,20 .
Elderly people who lived alone had a higher risk of falls. The hypothesis presented in some studies point is that elderly individuals are more exposed to a greater number of activities (at home and in other places) 20 , and that this age group presents a greater likelihood of disability relating to basic and instrumental activities 21 and, therefore, greater vulnerability in tasks that would produce a greater number of situations that present a risk for falls 22 .
An association was found between the perception of regular or poor health and the likelihood of falls. The self-perception of health is considered an important indicator of health, widely used in health research and surveys, both due to its easy applicability and its low cost compared to other more complex methods. It is also a predictor of morbidity and mortality: people with restrictions and limitations develop dissatisfaction, which is reflected in this criteria 14,23,24 . However, a worsened perception of health can be the result of episodes of falls, so it can suffer the influence of reverse causality bias.
As to the association with obesity, in line with other studies 13. 25 , it is justified by the postural imbalance as a result of excess weight and fat accumulation in the abdominal region. Furthermore, obese individuals have a lower amplitude of movement and greater torque in the ankle joint to maintain the balance 13. 25 . This finding shows the importance of interventions aiming at weight maintenance or reduction among the elderly since this is a modifiable risk factor 13. 25 . It stands out, however, that some studies found no association between BMI and falls 9. 26 .
The results of this study demonstrated a lack of association between the presence of arthritis or rheumatism and chronic back pain with fall events in the population assessed. The literature indicates that musculoskeletal disorders, which result in joint stiffness and pain and chronic inflammatory processes, are linked to instability in walking and balance 20,27-29 . Still, the increase in chronic diseases and the occurrence of severe pain are concomitant to the loss of functional capacity, an increase of immobility and physical dependence are associated with a greater likelihood of falls in men and women 16 . However, it is worth noting that elderly individuals with physical limitations (such as arthritis, or rheumatism, or back pain) are less exposed to risk situations due to their conditions. It is important to point out some limitations of this study. This research is part of a larger project, which was not intended only for this research object, nor only to elderly subjects. As a result, the sample size was not very large, which may have affected the accuracy of the study. However, it is worth noting that all associations with PR greater or equal to 1.60 were detected as statistically significant. Perhaps there was not enough power to detect the association with individuals of lower socioeconomic level (PR=1.52; p=0.17). It should also be noted that we did not investigate the characteristics of the fall episode, such as, if it was the first time it happened, where it happened, possible sequelae, such as fracture or hospitalization, and use of medications. Thus, we can only make inferences on the frequency of falls and their associated factors.
Due to the increase in the elderly population in our country, and acknowledging that several changes are needed in the care and follow-up of this population, identifying risk factors and factors associated with falls is of paramount importance to reduce morbidity and mortality. This study is representative of the local population and can be extrapolated to other groups of elderly individuals, so these data can be used as a tool for health managers and professionals to plan for public policies that allow for the organization of the health services care offered to the elderly population. We recommend that other studies include the rural population of the municipality and survey the health care costs from elderly people who suffer falls. Finally, interventional studies that evaluate strategies for preventing this situation are compelling and scarce. SCD has a scholarship on research productivity from the CNPq. LMSA has a scientific initiation scholarship from CNPq. 
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